Marine sponges are sources of interesting groups of nitrogenous metabolites with unique chemical features and pronounced chemical activities. Sponges belonging to the order Haplosclerida are a rich source of alkaloids such as 3-alkylpiperdine [1] , and manzamine-type alkaloids [2, 3] . These compounds exhibit a diverse range of bioactivities including antimalarial, antileishmanial, antituberculosis [3] , cytotoxic [1a,1c,1d] as well as activities against human immunodeficiency virus (HIV-1) and AIDS opportunistic fungal infections [3] . As part of our search for biologically active metabolites from marine sponges, one new alkaloid named acanthomine A (2) was isolated form the Indonesian sponge Acanthostrongylophora ingens (order Haplosclerida; family Petrosiidae), in addition to two known compounds annomontine (1) and 1,2,3,4-tetrahydronorharman-1-one (3).
Compound 1 was isolated as a yellow crystalline solid. It had a molecular weight of 261, as derived from the (+) ESI-MS measurement that showed the pseudomolecular ion peak at m/z 262 [M+H] + . The 1 H NMR spectrum disclosed that the molecule consisted of a disubstituted phenyl ring, containing four ortho-coupled protons at δ H 8.31 (d, J = 7.9 Hz, H-5), 7.77 (d, J = 8.2 Hz, H-8), 7.64 (dt, J = 8.2, 0.9 Hz, H-7) and 7.29 (dt, J = 7.9, 0.9 Hz, H-6). This ABCD system was confirmed by the COSY spectrum. HMBC correlations from H-5 to C-7, H-6 to C-7 and C-8, H-7 to C-5 and H-8 to C-6 corroborated this spin system. The second spin system consisted of two downfield doublet proton signals at δ H 8.51 (d, J = 5.0 Hz, H-3) and 8.29 (d, J = 5.0 Hz, H-4) with a small coupling constant, indicating that these two protons occur in a nitrogencontaining ring system as in pyridine. The downfield singlet at δ H 11.54 was assigned to an indolic NH group. The characteristic HMBC correlations of NH to C-8a, C-5a, C-1a and C-4a, H-3 to C-4a, H-4 to C NMR data with literature data [4] indicated the presence of a norharmane structure. Two protons doublets at δ H 8.44 and 7.68 each with coupling constant of 5.3 Hz were positioned ortho to each other, as also indicated by their COSY correlations. In the HMBC spectrum H-4´ showed also cross peaks to C-5´ and C-6´ and H-5´ to C-4´ which led to the elucidation of a 2-aminopyrimidine moiety. The NMR data were comparable with the published data for 2-aminopyrimidine moiety [4] . 13 C NMR showed fourteen carbon signals which were assigned by the DEPT and HMQC experiments into seven heteroatom-bound carbons, five doublet, and two singlet carbon signals. The attachment of the 2-aminopyrimidine moiety at C-1 was established by the HMBC correlations of H-5´ and H-4´ to C-1. Compound 1 was identified as a β-carboline alkaloid substituted at C-1 by a 2-aminopyrimidine moiety which is known as annomontine. Annomontine was previously isolated from the bark of Annona montana (family Annonaceae) [4a] . This is the first report of this type of alkaloids from marine sponges.
Compound 2 was obtained as a red crystalline solid. The (+) ESI-MS showed a pseudomolecular ion peak at m/z 264. Compound 2 had 2 mass unit more than 1. The structure of 2 was derived on the basis of spectroscopic analysis. The 13 C NMR together with the HMQC spectra showed the presence two methylenes, six methines and seven quaternary carbon signals (Table 1) . Comparison of the NMR data of compound 2 with those of 1 revealed that 2 is closely related to annomontine. Its 1 H NMR spectrum showed two methylene protons at δ H 2.85 (H 2 -4) and 4.05 (H 2 -3), two ortho-coupled aromatic protons at δ H 8.38 (H-4´) and 7.24 (H-5´), along with an ABCD system of four protons at δ H 7.61 (H-5), 7.55 (H-8), 7.27 (H-7) and 7.07 (H-6). An exchangeable proton for a NH group at δ H 11.40 was also observed. The presence of an unsubstituted indole moiety was evident by the COSY correlations between H-5, H-6, H-7 and H-8, which was further confirmed by the HMBC correlations from H-5 to C-5a, C-8a, H-6 to C-8, C-5a, H-7 to C-8a and H-8 to C-6. The HMBC correlations of H 2 -3 to C-4a, as well as, H 2 -4 to C-4a, C-1a suggested that a dihydropyridine system was attached to the indole ring at C-4a and C-1a, respectively. A further COSY correlation of H-4´ to H-5´, in addition the HMBC correlations of H-4´ to C-2´, C-5´ and C-6´ proved valuable for assigning the presence of the 2-aminopyrimidine moiety. The 1 H and 13 C NMR data for the 2-aminopyrimidine part in compound 2 were in excellent agreement with the published data [4] and also to those of compound 1. Compound 2 was considered as a new natural product and named acanthomine A. It is 3,4-dihydroannomontine.
Compound 3 was obtained as a white amorphous powder. The (+) ESI-MS spectrum exhibited a pseudomolecular ion peak at m/z 187 [M+H] + , implying a molecular weight of 186. The IR spectrum showed absorption bands at γ max (KBr) cm H-6) . Along with the COSY correlations of these protons, they suggested the presence of an ABCD spin system. Protons at δ H 3.51 (t, J = 6.9 Hz, H 2 -3) and 2.91 (t, J = 6.9 Hz, H 2 -4) were positioned close to each other as indicated by their COSY correlations. Furthermore, a downfield singlet at δ H 11.51 representing an indolic NH, while a broad singlet at δ H 7.55 assigned to an amide NH group were observed. The 13 C NMR spectrum showed the resonances of eleven carbon signals including two methylenes, four methines, and five quaternary carbons, one of them was assigned to amide carbonyl group at δ C 161.2 (C-1). Direct correlations of protons to their respective carbons were revealed in the HMQC spectrum. Comparison of the NMR data of compound 3 with those 2 revealed the absence of the 2-aminopyrimidine. The HMBC spectrum clearly pinpointed correlations of H-5 to C-7, C-8a and C-4a, NH to C-1a, C-4a, C-5a and C-8a which established the indole moiety. The two methylene groups were connected to the indole moiety at position C-4a. This connection was confirmed by the HMBC spectrum, which showed three bond couplings between H 2 -3 to C-4a, H 2 -4 to C-5a and C-1a, as well as the two bond coupling between H 2 -4 and C-4a. In addition, cross peak of the amide NH with C-1a was observed. Compound 3 was identified as 1,2,3,4-tetrahydronorharman-1-one, which had been previously isolated from an Indonesian sponge [5] .
All the isolated alkaloids were evaluated for their cytotoxic activity. In the brine shrimp assay, annomontine is the most active one.
It also interesting to note that all the compounds showed strong or moderate activity against L5178 Y a mouse lymphoma and inactive against Hela human cervix carcinoma and PC12 brain tumour cells of rats. The tests were determined using the [ 3 H] thymidine assay. The results showed inhibition of cell growth at concentration 3 and 10 µg/mL and the data were compared to those of untreated controls [6] . From the results of this assay (Table 2) , we were able to establish a structure activity relationship between the different isolated alkaloids. Taking compound 1 (EC 50 0.49 µg/mL) as the reference compound, the presence of the 2-aminopyrimidine moiety may increase the activity. Furthermore, the conversion of the harmane substructure in 1 to harmalan in 2 may decrease the activity of the compounds.
Experimental
Optical rotations were measured on a Perkin-Elmer Model 341 LC polarimeter. Melting points were carried out in Electrothermal 9100 Digital Melting Point (England). IR was measured on Schimadzu Infrared-400 spectrophotometer (Japan).
1 H NMR and 13 C NMR experiments were performed on Bruker Unity 500, 125 MHz spectrometer. ESI-MS spectra were obtained with a Thermofinnigan LCQ DECA mass spectrometer coupled to an Agilent 1100 HPLC system equipped with a photodiode array detector. HPLC separations were performed on an HPLC system consisting of a Lachrom-Merck Hitachi L-7100 pump and a L-7400 UV detector using a C-18 column (300 × 8 mm i.d., prefilled with Eurospher 100, Knauer, Berlin, Germany), a flow rate of 5.0 mL/min. Column chromatographic separation were performed on silica gel 60 (0.040-0.063 mm) and Sephadex LH-20 (0.25-0.1 mm Merck). TLC analyses were carried out on aluminum sheets precoated with silica gel 60 F 254 (Merck, Darmstadt, Germany). All solvents were distilled prior to use. Spectral grade solvents were utilized for chromatographic analysis.
Extraction and Isolation:
The sponges were collected by scuba diving at depth of 4-5 m from Ujung Pandang Island in Indonesia in 1996. Freshly collected sponges were frozen immediately after collection and then freeze-dried. A voucher specimen has been deposited in the Zoological Museum, University of Amsterdam, under the registration no. ZMAPOR. 17795. The freeze-dried sponge was extracted several times with MeOH. The total MeOH extract was evaporated to dryness and subjected to vacuum liquid chromatography (VLC) using Hexane, CH 2 Cl 2 , EtOAc and MeOH. Ethyl acetate Fraction was chromatographed over silica gel column using CH 2 Cl 2 :MeOH gradient to get 7 fractions. Fraction 2 was subjected to sephadex LH20 to get compound 1 (20 mg). Fraction 3 was subjected to semipreparative HPLC to yield compound 2 (15 mg).
Fraction 5 was subjected to silica gel column using CH 2 Cl 2 :MeOH (85:15) to afford compound 3 (10 mg). Further purification of the compounds was accomplished by semi-preparative HPLC. Cytotoxicity Study: Antiproliferative activity was examined against several cell lines and was determined through [ 3 H] thymidine assay as described earlier [6] . Activity against brine shrimp, Artemia salina was determined as previously outlined [7] .
